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Identification of amyloid beta-peptide responsive genes by cDNA 
microarray technology: involvement of RTP801 in amyloid beta-peptide 
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Am J Physiol Renal Physiol. 2004 Feb;286(2):F356-62. Epub 2003 Oct 21. 
PMID: 14570698 [PubMed - indexed for MEDLINE] 
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responses to hepatocyte growth factor. 
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PMID: 14500721 [PubMed - indexed for MEDLINE] 
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Ipl Identification of signal transduction pathways that modulate dibutyryl 
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PMID: 12663264 [PubMed - indexed for MEDLINE] 
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PMID: 12584729 [PubMed - indexed for MEDLINE] 



□ 26: Li WjG a LU;LGmCJ„, 



Kelateci Articles, Links 



[Review on the study of human and mammalian stanniocalcin] 

Sheng Li Ke Xue Jin Zhan. 2000 Jan;31(l):79-81. Review. Chinese. No abstract available. 
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Expression of stanniocalcin- 1 in megakaryocytes and platelets. 

Br J Haematol. 2002 Nov;l 19(2):359-63. 

PMID: 12406069 [PubMed - indexed for MEDLINE] 
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and release are regulated through the luteinizing hormone receptor. 

Endocrinology. 2002 Oct;143(10):3925-34. 

PMID: 12239104 [PubMed - indexed for MEDLINE] 
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PMID: 12223480 [PubMed - indexed for MEDLINE] 
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epithelial cells: in vitro cellular and molecular studies. 

Environ Health Perspect. 2002 Sep;110(9):901-7. 
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Stanniocalcin 1 alters muscle and bone structure and function in transgenic 
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PMID: 12193584 [PubMed - indexed for MEDLINE] 
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PMID: 12118101 [PubMed - indexed for MEDLINE] 
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Characterization of gene expression induced by RET with MEN2A or 
MEN2B mutation. 
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PMID: 12107109 [PubMed - indexed for MEDLINE] 
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e BRCA1 transcriptionally regulates genes involved in breast tumorigenesis. 
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PMID: 12032322 [PubMed - indexed for MEDLINE] 
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Effects of dibutyryl cAMP on stanniocalcin and stanniocalcin-related 
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PMID: 1 1927399 [PubMed - indexed for MEDLINE] 
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and a possible extracorpuscular distribution. 



Mol Cell Endocrinol. 2002 Feb 25;188(l-2):141-50. 
PMID: 1 191 1953 [PubMed - indexed for MEDLINE] 



h cb 



h g e e e fcg e ch be 



Entrez PubMed 



□ 37: Yoshiko Y, Aubin JE, Maed a N. 



Page 5 of 16 

Related Articles, Links 



Stanniocalcin 1 (STC1) protein and mRNA are developmentally regulated 
during embryonic mouse osteogenesis: the potential of stcl as an 
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PMID: 1 1897801 [PubMed - indexed for MEDLINE] 



□ 38: 



Related Articles, Links 



Bouras T. Southey MC. Chang AC. Reddel RR. Willhite D. 
Glynne R„ Henderson MA, Armes JE, Venter DJ 
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Endocrinology. 2002 Mar;143(3):868-76. 
PMID: 1 1861508 [PubMed - indexed for MEDLINE] 
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PMID: 1 1850127 [PubMed - indexed for MEDLINE] 
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Prospect of a stanniocalcin endocrine/paracrine system in mammals. 

Am J Physiol Renal Physiol. 2002 Mar;282(3):F367-75. Review. 
PMID: 1 1832417 [PubMed - indexed for MEDLINE] 
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cAMP signaling can antagonize potent glucocorticoid post-transcriptional 
inhibition of stanniocalcin gene expression. 

J Endocrinol. 2001 Dec;171(3):499-516. 

PMID: 1 1739016 [PubMed - indexed for MEDLINE] 
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Post-natal ontogeny of stanniocalcin gene expression in rodent kidney and 
regulation by dietary calcium and phosphate. 

Kidney Int. 2001 Dec;60(6):2 142-52. 

PMID: 1 1737588 [PubMed - indexed for MEDLINE] 
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Distribution of stanniocalcin 1 in rat kidney and its regulation by vitamin 
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PMID: 1 1702003 [PubMed - indexed for MEDLINE] 
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Possible roles for stanniocalcin during early skeletal patterning and joint 
formation in the mouse. 
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PMID: 1 1691643 [PubMed - indexed for MEDLINE] 
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Differential gene expression during capillary morphogenesis in 3D 
collagen matrices: regulated expression of genes involved in basement 
membrane matrix assembly, cell cycle progression, cellular differentiation 
and G-protein signaling. 
J Cell Sci. 2001 Aug;l 14(Pt 15):2755-73. 
PMID: 1 1683410 [PubMed - indexed for MEDLINE] 

□ 47: McCudden CR, Kogon MR, DiMattia GE, Wagner OF. Related Articles, Links 



Hi Novel expression of the stanniocalcin gene in fish. 

J Endocrinol 2001 Oct;171(l):33-44. 
PMID: 1 1572788 [PubMed - indexed for MEDLINE] 

O 48: Quo Sa S. Spurnev RF. Quarlgs LP. Related Articles, Links 

Analysis of recombinant Phex: an endopeptidase in search of a substrate. 

Am J Physiol Endocrinol Metab. 2001 Oct;281(4):E837-47. 
PMID: 1 1551862 [PubMed - indexed for MEDLINE] 
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Transcriptional response to hypoxia in human tumors. 
J Natl Cancer Inst. 2001 Sep 5;93(17):1337-43. 
PMID: 11535709 [PubMed - indexed for MEDLINE] 

□ 50: McCudden CR, Tarn WIL Wagner GF. Related Articles, Links 
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during early implantation. 



Mol Cell Endocrinol. 2001 Mar 28;174(l-2):145-9. 
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abstract available. 

PMID: 11236681 [PubMed - indexed for MEDLINE] 
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Stanniocalcin gene expression during mouse urogenital development: a 
possible role in mesenchymal-epithelial signalling. 
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PMID: 1 1146507 [PubMed - indexed for MEDLINE] 
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Histochem J. 2000 Sep;32(9):57 1-80. 
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PMID: 1 1085516 [PubMed - indexed for MEDLINE] 
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Dynamic regulation of mouse ovarian stanniocalcin expression during 
gestation and lactation. 
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Biochem J. 2000 Sep 1;350 Pt 2:453-61. 

PMID: 10947959 [PubMed - indexed for MEDLINE] 
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PMID: 10937775 [PubMed - indexed for MEDLINE] 
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PMID: 10854706 [PubMed - indexed for MEDLINE] 
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PMID: 10854212 [PubMed - indexed for MEDLINE] 
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[p| The distribution of stanniocalcin 1 protein in fetal mouse tissues suggests a 
role in bone and muscle development. 

J Endocrinol. 2000 May; 165(2): 457 -66. 

PMID: 10810309 [PubMed - indexed for MEDLINE] 

□ 64: White KE. Biber L Murer K Econs MJ, Related Articles, Links 
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Somat Cell Mol Genet. 1998 Nov;24(6):357-62. 
PMID: 10763414 [PubMed - indexed for MEDLINE] 

Zhang K, Lindsberg PJ. Tatlisumak T. Kasie M, Qlsen IIS. 
Andersson LC 

Stanniocalcin: A molecular guard of neurons during cerebral ischemia. 
Proc Natl Acad Sci USA. 2000 Mar 28;97(7):3637-42. 
PMID: 10725397 [PubMed - indexed for MEDLINE] 

Fuiiwara Y. Sugita Y. Nakaroori S, Miyamoto A. Shiozaki K. Related Articles, Links 
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Assessment of Stanniocalcin- 1 mRNA as a molecular marker for 

micrometastases of various human cancers. 

Int J Oncol. 2000 Apr; 16(4): 799-804. 

PMID: 10717250 [PubMed - indexed for MEDLINE] 
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Related Articles, Links 



Regulation of stanniocalcin in MDCK cells by hypertonicity and 
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PMID: 10710546 [PubMed - indexed for MEDLINE] 
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Regulation by lalpha,25-dihydroxy vitamin D(3) of expression of 
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PMID: 10508929 [PubMed - indexed for MEDLINE] 
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WendelaarBonga SE, Fjjk G. 
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Post-transcriptional regulation of the stanniocalcin gene by 
calcium. 

Ellis TJ, Wagner GF. 

Department of Physiology, Faculty of Medicine, University of Western 
Ontario, London, Canada. 

Stanniocalcin (STC) is a Ca(2+)-regulating hormone produced by the 
corpuscles of Stannius in bony fish. Calcium has been shown to stimulate 
STC synthesis at multiple levels including the level of gene expression. The 
purpose of this study was to determine the effects of Ca2+ on STC mRNA 
stability. The half-life of STC mRNA was measured in primary cultured trout 
corpuscles of Stannius cells maintained in either normal (1.2 mM) or high 
(1.9 mM) levels of extracellular calcium and treated with the transcriptional 
inhibitor alpha-amanitin. In cells maintained in 1.2 mM Ca2+, STC mRNA 
levels decreased progressively over time with an estimated half-life of 
approximately 71 h. However, message levels remained unchanged for up to 
4 days in cells maintained in 1 .9 mM Ca2+, indicating that the transcript had 
been stabilized in response to Ca2+ stimulation. Blocking transcription prior 
to exposing cells to high Ca2+ did not alter the stabilizing effects of the 
cation, indicating that synthesis and processing of the mRNA transcript were 
not involved in message stabilization. Inhibiting protein synthesis with 
cycloheximide also had no influence on the stabilizing effects of high 
calcium. The experiments involving cycloheximide further suggested that the 
mechanism of mRNA stabilization involved protein-nucleic acid interactions 
in the cytoplasm, whereby the polysomal complex protected the mRNA from 
degradation. These data demonstrate that the stimulatory effect of Ca2+ on 
STC gene expression is due, in part, to mRNA stabilization. 

PMID: 7829534 [PubMed - indexed for MEDLINE] 
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Immunological and biological evidence for a stanniocalcin-like 
hormone in human kidney. 

Wagner GF, Guiraudon CC, Milliken C, Copp DH. 

Department of Physiology, University of Western Ontario, London, Canada. 

The corpuscles of Stannius are responsible for the synthesis and secretion of 
stanniocalcin (STC), a glycoprotein hormone that regulates calcium and 
phosphate homeostasis in fishes through its actions on the gills and kidneys. 
The corpuscles of Stannius and STC are considered to be an endocrine system 
that is unique to fishes. In this report, we provide evidence for the existence 
of STC-like proteins in vertebrates other than fishes, in particular, humans. 
By using a well-characterized RIA for salmon STC, sera from vertebrates as 
diverse as sharks and humans contained measurable levels of STC-like 
immunoreactivity in the concentration range commonly observed in fishes, 
and all of these sera exhibited parallelism in the assay. By using Western blot 
analysis, proteins were also identified in human kidney extracts that shared 
several properties with the fish hormone in addition to their cross-reactivity 
with salmon STC antiserum. The same antiserum was used to identify a 
discrete population of cells in human kidney tubules that could be the source 
of serum immunoreactivity. Human kidney extracts containing the STC- 
immunoreactive proteins also had STC-related effects when injected into 
fishes. Collectively, the data suggest that STC may be more widespread 
among the vertebrates than is currently accepted. 

PMID: 7892193 [PubMed - indexed for MEDLINE] 
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Human stanniocalcin: a possible hormonal regulator of mineral 
metabolism. 

Olsen HS, Cepeda MA, Zhang QQ, Rosen CA, Vozzolo BL. 

Human Genome Sciences, Rockville, MD 20850-3338, USA. 

We have isolated a human cDNA clone encoding the mammalian homolog of 
stanniocalcin (STC), a calcium- and phosphate-regulating hormone that was 
first described in fishes where it functions in preventing hypercalcemia. STC 
has a unique amino acid sequence and, until now, has remained one of the 
few polypeptide hormones never described in higher vertebrates. Human STC 
(hSTC) was found to be 247 amino acids long and to share 73% amino acid 
sequence similarity with fish STC. Polyclonal antibodies to recombinant 
hSTC localized to a distinct cell type in the nephron tubule, suggesting kidney 
as a possible site of synthesis. Recombinant hSTC inhibited the gill transport 
of calcium when administered to fish and stimulated renal phosphate 
reabsorption in the rat. The evidence suggests that mammalian STC, like its 
piscine counterpart, is a regulator of mineral homeostasis. 

PMID: 8700837 [PubMed - indexed for MEDLINE] 
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Human stanniocalcin inhibits renal phosphate excretion in the 
rat. 

Wagner GF, Vozzolo BL, Jaworski E, Haddad M, Kline RL, Olsen HS, 
Rosen CA, Davidson MB, Renfro JL. 

Department of Physiology, Faculty of Medicine, University of Western 
Ontario, London, Canada. 

Stanniocalcin (STC) is a glycoprotein hormone first identified in bony fishes 
where it counteracts hypercalcemia by inhibiting gill calcium uptake and 
stimulating renal inorganic phosphate (Pi) reabsorption. Human STC (hSTC) 
has recently been cloned and sequenced and is highly homologous to the fish 
hormone at the amino acid level. The objective of this study was to examine 
the possible effects of hSTC on electrolyte homeostasis and renal function in 
the rat. Recombinant hSTC was expressed in bacteria and purified by metal- 
ion affinity chromatography and reverse-phase high performance liquid 
chromatography. Anesthetized animals were given bolus infusions of 1, 5, or 
10 nmol hSTC per kilogram of body weight. Control animals received solvent 
alone. The most effective dosage was 5 nmol/kg, which caused significant 
reductions in both absolute and fractional phosphate excretion in comparison 
with control rats. The hSTC had no effect on the renal excretion of other ions, 
the glomerular filtration rate, renal blood flow, blood pressure, or plasma 
electrolytes (Na+, K+, Ca2+, Pi, Mg/+). The maximum effect of hSTC on 
phosphate excretion was observed 60-80 minutes postinjection. Lesser effects 
were obtained with higher and lower dosages of hormone. When renal 
cortical brush-border membrane vesicles were isolated from control and 
hormone-treated animals 80 minutes postinjection, the rate of Na+/Pi 
cotransport was found to be 40% higher in vesicles from hormone-treated 
animals (p < 0.01; 5 nmol hSTC/kg). Together, the renal clearance and 
membrane vesicle data indicate that hSTC participates in the renal regulation 
of Pi homeostasis in mammals. 
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Stanniocalcin: a novel protein regulating calcium and phosphate 
transport across mammalian intestine* 

Madsen KL, Tavernini MM, Yachimec C, Mendrick DL, Alfonso PJ, 
Buergin M, Olsen HS, Antonaccio MJ, Thomson AB, Fedorak RN. 

Division of Gastroenterology, University of Alberta, Edmonton, Canada. 

Stanniocalcin (STC) is an anti-hypercalcemic glycoprotein hormone 
previously identified in the corpuscles of Stannius in bony fish and recently in 
the human genome. This study undertook to express human STC in Chinese 
hamster ovary (CHO) cells and to determine its effects on calcium and 
phosphate absorption in swine and rat intestine. Unidirectional mucosal-to- 
serosal (Jm->s) and serosal-to-mucosal (Js->m) 45Ca and 32P fluxes were 
measured in vitro in duodenal tissue in voltage-clamped Ussing chambers. 
Addition of STC (10-100 ng/ml) to the serosal surface of the duodenum 
resulted in a simultaneous increase in calcium Jm— >s and Js~>m fluxes, with 
a subsequent reduction in net calcium absorption. This was coupled with an 
STC-stimulated increase in phosphate absorption. Intestinal conductance was 
increased at the highest dose of STC (100 ng/ml) in swine tissue. The addition 
of STC to the mucosal surface had no effect on calcium and phosphate fluxes. 
STC at doses of 10-1,000 ng/ml had no effect on short-circuit current in any 
region of the rat intestine. In conclusion, human recombinant STC decreases 
the absorption of calcium and stimulates the absorption of phosphate in both 
swine and rat duodenum. STC is a novel regulatory protein that regulates 
mammalian intestinal calcium and phosphate transport. 

PMID: 9458778 [PubMed - indexed for MEDLINE] 
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Stanniocalcin: a novel protein regulating calcium and phosphate 
transport across mammalian intestine. 

Madsen KL, Tavernini MM, Yachimec C, Mendrick DL, Alfonso PJ, 
Buergin M, Olsen HS, Antonaccio MJ, Thomson AB, Fedorak RN. 

Division of Gastroenterology, University of Alberta, Edmonton, Canada. 

Stanniocalcin (STC) is an anti-hypercalcemic glycoprotein hormone 
previously identified in the corpuscles of Stannius in bony fish and recently in 
the human genome. This study undertook to express human STC in Chinese 
hamster ovary (CHO) cells and to determine its effects on calcium and 
phosphate absorption in swine and rat intestine. Unidirectional mucosal-to- 
serosal (Jm-->s) and serosal-to-mucosal (Js->m) 45Ca and 32P fluxes were 
measured in vitro in duodenal tissue in voltage-clamped Ussing chambers. 
Addition of STC (10-100 ng/ml) to the serosal surface of the duodenum 
resulted in a simultaneous increase in calcium Jm->s and Js-->m fluxes, with 
a subsequent reduction in net calcium absorption. This was coupled with an 
STC-stimulated increase in phosphate absorption. Intestinal conductance was 
increased at the highest dose of STC (100 ng/ml) in swine tissue. The addition 
of STC to the mucosal surface had no effect on calcium and phosphate fluxes. 
STC at doses of 10-1,000 ng/ml had no effect on short-circuit current in any 
region of the rat intestine. In conclusion, human recombinant STC decreases 
the absorption of calcium and stimulates the absorption of phosphate in both 
swine and rat duodenum. STC is a novel regulatory protein that regulates 
mammalian intestinal calcium and phosphate transport. 

PMID: 9458778 [PubMed - indexed for MEDLINE] 
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High expression of stanniocalcin in differentiated brain neurons. 

Zhang KZ, Westberg JA, Paetau A, von Boguslawsky K, Lindsberg P, 
Erlander M, Guo H, Su J, Olsen HS, Andersson LC. 

Department of Pathology, Haartman Institute, University of Helsinki, Finland. 

Stanniocalcin (STC) is a glycoprotein hormone first found in fish, in which it 
regulates calcium homeostasis and protects against hypercalcemia. Human 
and mouse stc cDNA were recently cloned. We found a dramatically 
upregulated expression of STC during induced neural differentiation in a 
human neural crest-derived cell line, Paju. Immunohistochemical staining of 
sections from human and adult mouse brain revealed abundant presence of 
STC in the neurons with no activity in the glial cells. STC expression was not 
seen in immature brain neurons of fetal or newborn mice. Given that STC has 
been found to regulate calcium/phosphate metabolism in some mammalian 
epithelia, we suggest that STC may act as a regulator of calcium homeostasis 
in terminally differentiated brain neurons. 

PMID: 9708804 [PubMed - indexed for MEDLINE] 
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High expression of stanniocalcin in differentiated brain neurons. 

Zhang KZ, Westberg JA, Paetau A, von Boguslaw sky K, Lindsberg P, 
Erlander M, Guo H, Su J, Olsen HS, Andersson LC 

Department of Pathology, Haartman Institute, University of Helsinki, Finland. 

Stanniocalcin (STC) is a glycoprotein hormone first found in fish, in which it 
regulates calcium homeostasis and protects against hypercalcemia. Human 
and mouse stc cDNA were recently cloned. We found a dramatically 
upregulated expression of STC during induced neural differentiation in a 
human neural crest-derived cell line, Paju. Immunohistochemical staining of 
sections from human and adult mouse brain revealed abundant presence of 
STC in the neurons with no activity in the glial cells. STC expression was not 
seen in immature brain neurons of fetal or newborn mice. Given that STC has 
been found to regulate calcium/phosphate metabolism in some mammalian 
epithelia, we suggest that STC may act as a regulator of calcium homeostasis 
in terminally differentiated brain neurons. 

PMID: 9708804 [PubMed - indexed for MEDLINE] 
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Stanniocalcin: A molecular guard of neurons during cerebral 
ischemia. 

Zhang K, Lindsberg PJ, Tatlisumak T, Kaste M, Olsen HS, Andersson 
LC. 

Department of Pathology, Haartman Institute, University of Helsinki, FESf- 
00014, Helsinki, Finland. 

Stanniocalcin (STC) is a glycoprotein hormone originally found in bony fish, 
in which it regulates calcium/phosphate homeostasis and protects against 
hypercalcemia. The recently characterized human STC shows about 70% 
homology with fish STC. We previously reported a constitutive expression of 
STC in terminally differentiated neurons. Here, we show that exposure of 
human neural-crest-derived cell line Paju to hypercalcemic culture medium 
induced expression of STC. Treatment of Paju cells with recombinant human 
STC increased their uptake of inorganic phosphate. Paju cells expressing STC 
by cDNA transfection displayed increased resistance to ischemic challenge 
and to elevated intracellular free calcium induced by treatment with 
thapsigargin. An up-regulated and redistributed expression of STC was 
observed in neurons surrounding the core of acute infarcts in human and rat 
brains. Given that mobilization and influx of calcium is considered a main 
neurotoxic mechanism following ischemia, our results suggest that the altered 
expression of STC contributes to the protection of cerebral neurons against 
hypoxic/ischemic damage. Manipulation of the STC expression may therefore 
offer a therapeutic approach to limit the injury after ischemic brain insults. 

PMLD: 10725397 [PubMed - indexed for MEDLINE] 
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